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INTRODUCTION
In the 2 nd century, A.D., Galen of Pergamon transposed his observations made on monkeys onto humans and claimed that the cephalic vein (CV) (Galen's humeral vein) 'arose' from the external jugular vein and encircling the clavicle 'ran towards the periphery' [3] . Although in humans the CV typically drains into the axillary vein below clavicular level, basic literature on anatomy contains observations that it may sometimes communicate with the external jugular vein (EJV) 'via a branch anterior to the clavicle' [12] . Such a variation, developmentally corresponding to the persistent jugulocephalic vein (JCV), is typical of some non-human primates [4, 13] , and is only sporadically described in humans [4, 5, [7] [8] [9] [10] [11] . While examining the CV in the deltopectoral triangle, Loukas et al. [8] found a collateral branch between the CV and the EJV in 4 out of 200 limbs examined.
Upon analysis of the literature, however, we found no data on the distribution of venous valves within the persistent JCV in humans. Therefore, the purpose of this report, in addition to the detailed case study of the persistent JCV, is to determine the presence and distribution of valves in this vein.
CASE REPORT
Body of a 68-year-old man was subjected to a routine dissection at the Department of Normal and Clinical Anatomy at the Medical University of Lodz. During the inspection of the left deltopectoral triangle, a persistent anastomotic channel between the left CV and the left EJV, running anterior to the clavicle was found. It corresponded to the persistent JCV (Fig. 1) . The dissection was carried out with the use of traditional techniques. After visualising the JCV, it was cut lengthwise, in order to expose the valves. The presence of valves was examined in situ, magnified 2.5 times by means of HEINE ® HR 2.5 × High Resolution Binocular Loupe (HEINE Optotechnik GmbH & Co. KG, Herrsching, Germany). The measurements were made with Digimatic Calliper (Mitutoyo Corporation, Kawasaki-shi, Kanagawa, Japan).
The total length of the persistent JCV on the examined body was 66.2 mm, whereby the vein emerged from the CV trunk, approximately 34.8 mm from the lower edge of the clavicle (Fig. 1) . The JCV diameter measured at the point of emerging from the CV and at the point of opening into the EJV was 1.93 mm and 2.38 mm, respectively. The persistent JCV received anastomosis with the thoracoacromial veins 28.9 mm from the point of emerging from the CV and just before crossing the clavicle (Figs. 1, 2 ). The diameter of the anastomosis was 1.55 mm. Further, the JCV coursed anterior to the lateral third of the clavicle and drained into the EJV (Figs. 1, 2) . The CV diameter in the deltopectoral groove was 3.67 mm below the beginning of the JCV and 3.62 mm above the beginning of the JCV. The length of the CV in the deltopectoral groove was 89.2 mm. Within the deltopectoral triangle, the CV ran below the clavicle and Within the CV, the valve preceding the JCV beginning was located 40.6 mm away, while the first valve above the JCV beginning was 9.6 mm away. The said venous valves were set so as to prevent the backflow of blood to the CV. Within the JCV, one valve located right before the anastomosis with the thoracoacromial veins was detected (27.4 mm from the JCV beginning) and two valves above the anastomosis: one located 11.4 mm before the JCV opening into the EJV and the other directly at the point of the JCV opening into the EJV (Fig. 2) . The valves described above were bicuspid and located so as to enable the blood to flow only in one direction -from the CV to the EJV (Fig. 2) .
DISCUSSION
During the ontogeny in humans, the basilic vein emerges from the postaxial primitive vein. Subsequently, the preaxial vein develops into the CV at further stages of development [12, 14] . The preaxial vein primarily empties into the venous plexus located within the neck [15] . At the approximately 22 mm stage of embryonic development, the EJV emerges from the plexus and receives the CV as a tributary. Thus, the CV acquires a new connection with the axillary vein only at a further stage of the ontogeny, while, usually, the part of the CV running over the clavicle (the JCV) gradually atrophies [10, 15] .
The developmental relationships described above explain the existence of numerous anatomic variations, including the persistent anastomotic channel between the CV and the EJV. There are reports of atypical supraclavicular course of the superficial veins in literature. In the case described by Lau et al. [7] , the CV drained into the subclavian vein after a supraclavicular course. Ramírez et al. [11] evidenced a case of the CV draining into the EJV above the clavicle. Patil et al. [10] presented a case of absent EJV, where the persistent 'jugulocephalic segment' of the CV ran anteriorly to the clavicle, further opening into the subclavian vein. Kim and Han [6] presented a different case in which the EJV and the CV 'were joined to constitute a common trunk at the anterior border of clavicle' further opening below the clavicle at the point of junction of the subclavian and the internal jugular vein. A case of three superficial veins running over the clavicles (i.e. the EJV constituting a common trunk with the CV that drained into the subclavian vein on the right side of the neck, and the EJV descending distally to drain into the subclavian vein and additional posterior external jugular vein descending to drain into the CV on the left side) was described by Anastasopoulos et al. [1] . Bergman et al. [2] describes variants where the EJV 'may pass over the clavicle and open into the cephalic', 'in some cases it forms an annulus around the clavicle' or 'receives' the CV as a tributary.
The precise examination for the presence and distribution of the venous valves may explain the way the variants specified above differ from one another in terms of blood flow direction. In the presented case, the venous valves present in the persistent JCV enabled the blood flow only in one direction -from the CV to the EJV. Due to lack of similar data in the literature, further research should be performed on the presence and distribution of the venous valves in various types of the persistent JCV in humans.
In humans the persistent JCV is not only the relic of the early ontogenetic stages, but it may also be of clinical significance. This vein may be injured during distal clavicle fractures, causing the occurrence of a haematoma [1] . Large hematomas may potentially lead to inflammation, fever, or even infection, thus causing impaired wound healing. Due to its topographical relationships, unexpected persistent JCV may also increase the risk of complications during head and neck surgery [10] . Furthermore, such anastomosis may constitute a cosmetic defect [4] .
In the context of the CV catheterisation, implementing transvenous pacemaker or cardioverter defibrillator the persistent JCV or an atypical supraclavicular course of CV may cause complications. The hazards related to both above-mentioned anomalies were emphasised by: Lau et al. [7] who accentuates the possibility of 'damage to the vital structures in the thoracic inlet region', De Maria and Cappelli [5] as 'the risk of lead fracture or skin erosion over the clavicle', and Ramírez et al. [11] who added the 'lead dysfunction, erosion or collateral vascular damage' to the complications mentioned above. If persistent JCV or an atypical supraclavicular course of the CV are detected, a selection of another point of vascular access is recommended in order to avoid complications [5, 7, 11] .
CONCLUSIONS
In the presented case of a persistent JCV, three bicuspid valves were observed and their location allowed the blood to flow only in one direction -from the CV to the EJV. Further research should be conducted on the presence and distribution of venous valves in various types of persistent jugulocephalic veins in humans. A persistent JCV is not only a relic of early foetal development, seldom occurring in adults, but it may also be clinically relevant, as it increases the risk of complications during cephalic vein catheterisation, clavicular fractures or surgery in the neck area.
